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Goals for this talk

• Reflect on recent works (from my lab and others) on mixed-initiative VA 

• Share some lessons learned, punctuated by successes and failures along 
the way 

• Foster a discussion 
− Feel free ask questions, add comments, etc.  

− I’m going to talk high level about topics. Let’s chat more throughout the week!



Why guidance?



  
  

[Card, Mackinlay, Shneiderman, 1999]
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(e.g., Agentic AI)

[even more researchers, ~2022] 
[many researchers, ~2010] 

[Card, Mackinlay, Shneiderman, 1999]



Why guidance?

System are able to learn from people  
By a n a l yz i n g u s e r i n t e ra c t i o n s , s y s t e m s c a n 
incrementally learn visualization, model, and task 
specifications. 

Systems can guide/enhance analysis 
of people  
Guidance can help people accomplish their tasks better.

The opportunity





“Providing mechanisms for efficient 
agent-user collaboration” 

“Considering uncertainty about a 
user’s goals” 

“Employing socially appropriate 
behaviors for agent-user interaction … 
that matches social expectations” 

“Continuing to learn by observing”



[Little, 1970]

[an agent for decision-making] 
should be: 

Simple 
Robust 
Easy to control 
Adaptive 
Complete on important issues 
Easy to communicate with



[Little, 1970]

[an agent for decision-making] 
should be: 

Simple 
Robust 
Easy to control 
Adaptive 
Complete on important issues 
Easy to communicate with

My personal favorite line in the paper when talking about conflicts … :) 
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Interaction Response
Interaction Response

Interaction Response
Interaction Response

Interaction Response

Guidance

…….. insight!

…to systems to potentially get insight faster

…to people to improve  
limitation of cognitive processes

… or perhaps other/additional insight!

How to infer user goals and sub-goals?

How to create and show guidance to users?
How to “skip steps” without “missing insights”? 

Useful to look at through the lens of an  
Agentic AI framework 
1. Perceive/Log/Train/Learn 
2. Reason/Compute 
3. Act/Guide 
4. Continue Learning, iterate
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Let’s look at a few examples

• Creation of visuals and charts 
− Making it easier to create and explore visualizations. 

• Steering and Creating ML Models 
− Incremental feedback to refine models 
−



Creating Visualizations 
predicting and guiding rapid chart creation from 
natural language interaction and demonstrations 
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https://nl4dv.github.io/nl4dv/

− Translating natural 
language into into 
filters, commands, 
visualizations
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Can we use LLMs to interpret user intent from natural language into analytic specifications?
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Saket, B., Kim, H., Brown, E. T., & Endert, A. (2016). Visualization by demonstration: An interaction paradigm for visual data exploration. IEEE transactions on visualization and computer graphics, 23(1), 331-340.

Visualization by Demonstration 
Demonstrations to help create visualizations 



Balance and tradeoff between manual specification and guidance/demonstration

Chart creation was effective.

Direct specification is better once exact 
charts or details of task are discovered/known.

Guidance is better for rapidly testing 
alternatives, especially when specific 
details are not yet know.



Creating and Steering ML and VA 
Models 
Feature and model selection 
Graph Modeling  
Dimension reduction 
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Learning from user interaction to guide systems
Model Selection

BEAMES: Helping users create, sample, and select regression models

QUESTO: Users Express Constraints, System Learns Objective 
functions for Classification Tasks
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Learning from user interaction to guide systems
Model Steering

InterAxis, AxiSketcher, Semantic Interaction: Steering 
Dimension Reduction models

! !

Podium: Steering Tabular Ranking Models

TexTonic: Steering Hierarchical Topic Models
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Learning from user interaction to guide systems
Feature and Data Selection

Inspect, Sort, Search and 
Select Attributes

Filter by 
Attribute Values

Filter by Quality 
Information

Navigate Data Records augmented with 
Quality and Usage Information Scents.

Get a visual overview 
of data distributions

B
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F

G

Filter by Usage 
Information

DataPilot: Guidance for data subset and feature selection

Graphiti: From Tabular Data to Graph Models



These tools help users get to a 
“state” quickly. 
They can create visualizations, models. Fantastic. 

Replaced direct manipulation of 
parameters with flexible 
interactions. 
(Mostly) captured user intent and task to produce a result. 

Frameworks and libraries created 
are extensible. 
Found generalizable principles across multiple tools.

Reflection
What (I think) we got right



Several lessons learned emerged. 
Let’s go through them.

Reflection
What (I think) we got wrong



The workflow, or process may be 
more important than the outcome.Lesson 1



Guiding analytic workflow 
Using AI to detect and mitigate exploration bias 
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https://lumos-webapp.herokuapp.com/



So, studying this problem in more 
detail. Is it  
showing users their provenance,  
or  
showing them the system’s 
interpretation of their 
provenance that’s key?



Enables developers to directly integrate provenance into standard widgets



We can also use LLMs to make 
guidance more actionable



[hot off the press] Also developing ways to incorporate LLM-generated explainability to guidance 



The workflow, or process may be 
more important than the outcome.Lesson 1

Over-reliance or over-trust may be 
problematic.Lesson 2
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Guidance Source and Over-reliance

• Data subset selection task 
• Guidance quality controlled 
• Users manually request 

guidance 

• Findings 
− Users cautiously ask for guidance, but 

after initial usage begin blindly trusting it 
regardless of quality 

− Dataset understanding suffers

Narechania, A., Endert, A., & Sinha, A. R. (2025, March). Guidance Source Matters: How Guidance from AI, Expert, or a Group of Analysts Impacts Visual Data Preparation and Analysis. In Proceedings of the 30th 
International Conference on Intelligent User Interfaces (pp. 789-809).



The workflow, or process may be 
more important than the outcome.Lesson 1

Over-reliance or over-trust may be 
problematic.Lesson 2

Unit of agency varies by task.Lesson 3



Balance (battle?) for agency 
between people and AI 
continues,  
and may indicate that the 
sociotechnical challenges 
in mixed-initiative systems 
are crucial to their success
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